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£ ^-gr <^tti-g- ^*Kr ^l^sf, ^J&bfl ^tilS]^ ^ tifl# u l 

1- ^-°g*>Jl <?Hr*H tifl#*Rr 7}^ ^^oflolE^# A>-g-^ O.S^ , «H>^ -S-*M 

7|-^5>J1, tiV£^l ^ 3.7} Hl^*V 37lS "WHS. ^^7l# *fl*H*Rr ^ -follS ^J2tb 
^°i7> 7Hr*Vt}. ^-71 -y-^^^o. ^o.^,]^ ^^J-g- tipf*] o>Jl Bfl#^7> ^ 

^-1; ^Cfl2)-^£S. ^O] -g-O]^ ^Cf. 

[tfl3.5E] 
£ 1 

^^7l, D}o]as. <y-^7i 
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31] ofls oji^oflolE-lS. ^>ol3S. °^7) {Micro Compressor Actuated by 

Piezoelectric Actuator} 

£ 2a^ ^ofl 4^- ^711- ^*Br 0 *HMr^ *U ^Hl« 5^-1 tr 

£ 2b^ ^T^ofl i4€- <y-^7ii- <y-^^ ^ahi^ £ a1^ 

«11^ A>Al£. 

£ 2c^ ^ofl 4^ ^WHS. ^Mj*Kr <y-^^ afli ^aHU- 5LAltV 

-£ 3dtt t^ofl 4=. n>ol3.S. o^ 7 )o} ^^^c^O.^ AV-g-£l^ 31 ofls o» ^o\) o) n] 7} 
£ 3cfe £ l>^ol] rc}^ aj-ol^^ ^#71^1 A>-g-£l^ 3] oils OJl^ollolEi^ 

£ 4a vfl^l £ 4g^r ^"^oll p>ola S ^ ^^^-^ ufE} 
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S 5a^r £ 4€- *Ma.5. <&^7}m T^Rr A]2 i& 

£ 5b^ £ ^o\] nJ-€- 4°13S ^711- #^#3 *fl2 ^Hl" jea^ 

£ 5c ^ ^ofl i4€- ^|Hi ^SHr °^^9] ^2 ^Hl» £Al*V 

l: ^MSS. 2 : 

3: ^ 4: ^-g- # 

10: 11: 

12: f^fy 13: ^ 

14: *>^- 15: % 

16: 17 26: ofl^HEi 

27: <y-5^ 28: 

31, 32: <y-*l4i74 33: ^tift 

40: <y-3K^ 41 ifl*l 44: f^fH 

45: ^<g^- 46: Bfl#^ 
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(CPU)M- °l-^-f-tl7l7l^ ^^SlS.Sf ^o] 3.7)7} ^O.TgA^ O^o] «V^ A]7l ^ y> £ 

31 ^ #J£*fl ^ofl cg^o. ^ ol^ ^1^71 v>}o}3_ 

S ^^7lofl A>-g-5]^ n>o]3 S <S^7]o\] ^Ojcf. 

^E^ ^<#<2^SRV^# ^*Rr n]]o] ^ofl^ H^1^7> 
$14. 187fl ^n>Cf ^ 7 }^o ^a>o.^ ^O^JL ^^-8- ^- Hfl^ #7>*V^^ '^^1 ^'ofl 
OfeTg ol ei f> ^*}51±r ^7>^ ^ AS. ^€4. ^fl A>-g-SlJl &±=- ol 

€(Intel)£] ^]El^4 4 4^2^^ 7fl£l ^7)^7} 333<H «£*H1 4 

2010^0)1^ ov 2^5^^ 7fl4 B^^l^iE^7l- ^€ CPU ^l-S-€ ^ a o Vo 14. -t-<H^ 

^4 ^^£7> ^of^^^- ^ ^^1 ^j^sl S^^l^E^l-^- o] -g-^H <2 

^■i- *3*Rr 3H1tt oil M ^ 7> ^HlSlJl, o]6\] 4 el- ^ a^oll^ ^o. o o to^ ego] ^^^^j 

#Hfl<^l^ 7^-g- ^ffE^ ^ CPU $H v^Z^-Al^^Cl-. nelJI ^(fin) ^"S 

1- ^7>4<^ ^Zl-A^o. ^ VAl7l7]£ s>£4. ZL&|i4, 3gH s)^^- nfl ^-g-ol ^o] *Q;^}jL t 
^MH 9X^ ±^ 3^44 °]^^-^]7l 7H1 A>-g-5l^ ^]ofl ^^-^>7H1^ <gi£x) 
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<26> ^^}7] «V£*fl 3 3711- 7}*1^ ^4 

W °1^-<H*131 oicf. oje^V o^o} o]=^ ^ tsi^ IL^M ^ 

n>o] 3S . i|^.7) o]t|.. ^7)0^ ^d££7} A>-g.§><^ <g-g- go] ^ 

^]7l^ ^(Jl^)^ ^^Li^ 7><a^^.S T^Jf-jg. ^Sl^H «o V #£|£^- 

%°] 9151, Jl^fo^ <£s_ ^ Dfll . ^SM^JI tflff- ^HMl Sl^fl 7l5l-^ ^nfl 

1- y o v #^l 7l^r ^-^7]^^ n>ola. S CPL(Micro Capillary 

Pumped Loop), *H3LS 4°lH(Micro Heat Pipe), SE^ 1 sj-oj^ ^ <g sKr7l 

(heat spreader)^ 2,^ ^-°1 ^l^tb ^7ll-& <l« 0 >#^ol <g 

<27> *V^, ^.Cf AjTi^- <1« 0 V#^ €• ^>ol3.S. ^^7l* ^l^>7l -f-^-o] ^^7)^1 

°J-^7l, #13:71, 'S^M ^ -§-^71 S ^SlJl, -^^oll ^ 

^f-§-^* ^-cflSj.^; ^ ol^ ^o] 3£ ^^7l# ^^B^ Al3E7> o)^.^xlZL ^cf. o] e^*V ^ 
Pl-olH^. ^71!- 7fl^>7l iflSJHfe o}6\] <£*\ ^.tg nfol^ ^^713] 

<28> *HH3. ^-^71^ ^^A^7f 5]^ ^HHS. ^71^) 7B^ol ol^c^^j! olo. 

M", ^-f ti_V£*fl ^oj 371 ^-711 ^1^-^V^r ?M -g-ol^l^ji, H 7l7> ^o> 
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-g-o}^, <y-^-g-^°l ^g-nrj § p>oia^ «y-#7l« *H^-*Rr cfl 5Ut}-. 

<30> ££r =-*J£-, M ^Hl 7fl^ o^^o] tfl^l^ O.S tifl 

<31> c^7lA^ a o V 7 1 ^^^8:, vfl-M -8-71 <£^S] S>1^# ^^>J1 ^ 

oil <^ <y-^^ 313^ ^sm^ ^ oi^ A o v7i oj.^^ ^ ^-fMii- *<y*i-7i ^ 

<33> C$7]*\, ^7) *\*\}Zi ^fHH^TT *V #3 ^-^^7>7> ^<£#^ Aj-olofl J=J7 

<H ^ ^ ^ ?Jo] uf^-^l^cf. 

<34> o^, ^ JfS} %3i?>\c$ ti>^-3l*V ^^1^1- ^^\7\] id^t}. 

<35> iE lofl^ ^- ^-^ofl ^>o] 3S . ^7lo) A]-AlIE7> JE*] S) <^ o^Cf. 
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<36> s_ iofl u>sq- £o] t ^d]) icj-s. u>ol3 S <y-^7l(l)^ ^ ^ofl 7 fl^ 

<?HHr#(10)°l cfl^l^o.^. ^EflS. ^HHH^ £ lo1 ] z> 

°] 67flB| <a-^^-(10)ol #7l ^ #3) ^ « 0 V^§- 4^ 60°# °1^M 5U^r ^-g- 

^(4)ofl z}-z}- yfl^£]<H #4. # 7 1 Q% ^^0) ot 10mm tfls]3. #*<H^ ^ 5^. 

<37> #7l #°1 f^JjLoJ)^. 3] ^o] ^ ^ 7}^ ^^(2)ol *§^S\o] ojj^ # 

71 <?HH^(10)°1 yfl^Sl^ #7l ^-g" ^^H^f ^^(3)o] ^^£)c^ o^Cf. #71 

^(2)4 #7l ^^(3)^r ^^^1 4^" <a-^7l(l)7> P}ol£I5L ^$^7} 2] <£^-sL A> 

^\ *t%-$-z\)2) Si^iLS A>-g-S>7l ^°1^. 
<38> J£ 2a ^*1 £ 2c°ti^r -g- ^-^^1 *r€- ^^^(10)^1 *fll ^Al^o^ A\X\S, ^ ^^517]- 

£^•151^ 

<39> £ 2a ^*1 £ 2c°fl £^1^ «}£}- zj-o] , ^ofl nf^ a^H|2] <y-^#(10)£r € 

^ #(15)^ #, *}-^l ^1^(13, 14)o] z}-z}- -Sf^jL, #7l #-?- *1^(13H1tt «fl#^ 
(16)7} *§^S\o] #71 <5>Jf *l^(14H^r ^-^^(28)7> &t}. #7l 

(13, 14)^ ^l^^r #ofl cfl^l^ o.S ^lslfe z)*\)2i ^^^o1e-1(17 ^) 20, SE^r 22 ^] 
25H1 2l«fl ^"71 wfl#^(16) ^ 1-^^(28)^ «^*r #^ $H ^H2: 

«a]^oflo]Ei(21 ( 26)3. ^51^ Hfl#«flti.(n) ^ ^<a««y.(12)o11 ^Sfl c^rt-*lcf. £ 2c °\] Si 
€■ SHJ-S^r ^-fMl^ ^« 0 >^-g- M-E}H1J7 ) ^ 5}-#^ #71 tifl^^adl) ^ ^ 
*tti.(12)7} «^^1^ «o V ^* 

<40> #71 SHMr^aO)^ *>51*ll ^, 3^*1 q-*f<H ^ 

^zf, DRIE(Deep Reactive Ion Etching), CVD(Chemical Vapor Deposit ion)^Sl a>^1 ^• 

^4 ^ s s*>^ ^ii^-si^i, ^1^1^ ^-^ ^-1- tfl^ 1 ^ ¥ 
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3:# °l-^51-i=- *Vcf. zl^JI #7l ufl#«fla.(n) nj ^^«lw.(12)^ °1 « 0 Va]o s 

*H*h>l 7>^*v^-. tb^, #7i •y-^H^sl #7i ^- 

^14 LIGACLIthographie, Galvanoformung, Abformung) ^^fl^i£ 

51 3a ^ £ 3b<^ £ ^-^^(10)^- ^*Rr ^HlS <53ifHHBKl7 ifl 

*1 26)^1 ^£7> £A]s]^ ^cf. 

£ 3a<^l «>2f ^1, 'SHH^KlO^ ^-§-SKr ^HlS <*] ?H1 ol e| ( 17 

26)tt, ^ 7fl^l ^ ##21 <y-^^l-(3i; 32)^1 A}o}6\) h!-^^(33)«- #°g^ ^^-Al^ 

^o^tf. #7l «g-:&fc*K31, 32)^ «oHMl rcj-ej- ^I^tIM- ^Sl^r 

^cf. -£ 3a<Hl 51^1 € ^HlS ^fMH^HH ^1-71 <y-*iiM-(3lHl ^^^.S. Q 

<H# ^ ^^i^}(31)^ ^ol7l- ZL o>2flofl -^-^o] ol^ ^7} aj-^^K 32)41 

^*tHJ=£.3. #<&4r =L z}o}7} ^u|-7fi ^cf. #7l <&&±.7}^:(31, 32)ol 

tAW. £ 3a^l ^MlS ^ofloiEioiH ^-7] <a-^14:7K31)^ ^^S. 

# ^<H# #71 ^^^(31)^1 ^ol7> ^q-j! ZL C>2flofl JjL^ol ol^ Aj- 7 j 

(32)°fl ^^HK^-S- ^<H^ig zl ^o]7l- #^^.^1 5jt}. ^1-71 < y-^^7]-l-(31, 32) 

°1 <&7\ n^o\\ #7l 2loll S ^^ojE^ ^ol7> #<^^r #7l <y-^*}(32) 

fJ-ig^S. SMl^Cf. ojSl- a o V^lo S AV 7 ) ^oflS ^4HM3(17 ^) 26)2] 

7.>(31, 32) ^<Hl zl-71 cf^- #7} sjofl^ o» f^l °1 £i ( 17 i-fl*l 26) 

£ 3b S&^r £ 3c<Hl ^4 ^BflS. £^ ^ o-^lnf. #71 ^#31(33)^ #, 

<y.^^ K31> 32)7> ^e} ^ 4, o| £ ^. 7 fl M ^^^^ ^a]^ 

" 7flSl <y-^i^V^^ ^i^-Sl a^I- ^ 2]-g-^ 
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€• ^-gr *i 9X°-*), ajjo^} 7>^V^. ^7] 3r)oflS 4]4HI o]e] (17 ifl*l 26)» #7] 

#fl(ll), #U(12), ^ ^1^(13) ^ ^ 2}-§-#(14)ofl ?W -^-^H # 

7] <y^H^(10)* ^*}?\} ^cf. 

<45> j£ 4a<^l £^1^ ^^^-EfloflA^ aV 7 ] 10)51 tifl#«JU.(ll) ^ ^^(12)^ 

£ 4b°fl ^^«fl«.(12) 7fl« 0 > ^TfloflA^, >£, ^1-^^(13, 14)°1 ^Alofl 

=1 7}^} -^AHl ^ol«ny.(l 2 )7> ^ 7^S\°] °^^(27) ^ * 

#o]jl ^<^(28)S ^ja^ ^o.^^. ^w. BBl-^M- 7 >£^- tb^. £ 4C^1 5.*]& ^-B-^l ^ 
°J ^HH^ tifl#«lti (H)7l- ^"tl A o^^ ^ ^1^(13)^ 7}^t\] ™$o] «>^O.S. -^1" 
Z\*}JL, -^Alofl ^-^^U.(12)7> H71] 7fl«J-^ ^S. t}^- ^1^(14)^ 7}^) v-^o] u}7g&, 
°-S- ^B^tf. ojul] ^1-71 #^(27) xfl^l -y-^o] ^-o>7^ ^^-^ 7 > ^<^^cf. £ 4d<Hl £ 
*1€ ^ H !li(12) ^HH^r a o v 71 <a-^^ ( 27) ^0.^7]. ^loi^ ^-Eflofl^ *oj«fl 

1±(12)» ^lifl^. £ 4e<^] *}-f-M oj-^ #7jHH^ ^^(12) £ BflMjidl) 

» #3HH ^l-g-#(13, 14) ^ 7}£*\] if&o] o>^o.S ^It^H l:Ol7>^A-l Aj- 

71 °J-^(27) iflSl ^-pr^7> «y-^rf. S. 4 f6fl £X)^ Hfl#«lW.(ll) 7fl « c > ^HH^ # , 

*>-¥- ^1^(13, 14) ol «-g-sq<H #71 ^^(27)2] tfl3l ^o.^7> Hfl#«n 

^1€ A o V EflS #o>7l- ^^^21 3)-^ t!: 4°lti 
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<46> wVigofl n}-^ *Hi ^A]^^ oj-^^. (10) o. ^ pj.ol3.5_ oj-^ 7 '|( 1 )^ i ulJH 

(17 26)1- Aj-g-^-jo^^j 10mm ^ 3.7} 3, -g-°l*>4^ 

<47> £ 5a £ 5c<>1]Tr 1^°fl 4€- '^HHr'EK 40)^1 *fl2 >*J*H7> S^ol 5^. 

<48> £ 5a i 5c^1 5.*}$. ^12 ^H£] <y-^#(40)£r €^ ^(15)2] 

*>-¥-^ AA 3l^#(13, 14)°1 *}7) #-§^(13, 14) ^H) ^ ^ *V ^ ^ 

#7] ^ ^1-^^(13) ^cH] ^wl^l^ *V ^ #^(41, 42)£r Hfl^tJ-LS ^^-JL, 

A oM ^ ^1^(14) ^Hl *V ^ #^(43, 44)^ ^^JIS ^^cf. ^7} & 

4fro\ #^(41, 42 H pj-^iLfe afl#^(46)7> 5)51, <#7] *V ^ #^(43 , 44) o] nf^ 

SL^r ^^^(45)7> ^cf. 

<49> ^-71 ^1^(13, 14)3f, t^o S HH#«ltL ^ ^oi^a.^ ^ 

<50> £ 5c ^l JEa]^ 3. S^X^ ^1^« 0 >^ q-Bj-tflji, 2}-^ SH^tt tifl#«lM. 

^ f^mt ^*Hr #^«lw(41 « 44)7> ^^-§1^ «j-^o. uf^-flcf. 

<51> ^2 ^Al^o^ «y-^cj(40) ^1, Till ^Al^o) o^^Qq)-^ ^>€-7>^lS. 

<52> ^-71 ^12 -^H^ oJ.^^cf (40)o1 )A^ ^-O] t^faf ^ ^ A>-g-^ <g^ + 
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#3^3 *H*M £3-*Rr Hl^rS :£3=)fe ^wl* ^ 37)1 i> ^ 514. 
#7] ^1^^(13, 14) ^ €^ a l«.(41 vfl^] 44 H ^*fl -S-71 Qn^e) ^7} 

f^ H |W7f *>i4^ A}-g-^ nfl^ ui 7^ ^ 

<53> ojAj-^^ ^tg*V ^-o], ^ofl^^ ti]M^ 7M^Ai£ <3^r-g-*3= 

<54> -g- M^ofl Hf^ P>ol 3S ^7l^, ^^o.^7> a}-^ «>^^ £>J7 ^--g^S. 

<y-^*Rr ?M 7>^?V ^V 7 ] ^H«q <*HH^cKlO)°lv+ -*7l ^12 ^Hsl <y-^^(40)4 

^ a>-§-^- o.s.^ , #7l <SHK^(10 31^ 40)^ yfl*l^ <y-^-g- 

<55> t-^ofl 14s nj.olH.S. ^71^ ^-^^CJ-O.S. ^^ 7 > -g-ol^ji ^JH^ 7>^*V 

S.^, ^>o]H.S. «a-^7H 3j^o] 10mm ^7} ^^o] 2 mm 3.7l7> 

<56> ol^-oflA^ £ uV^tV ^HdJ cfl^ £A]sl-Jl SE*> =L 

slM- ^Aioflofl ^3*1 6 >M*H, U$H>M ^*Kr 

tf«8=^ ^^7} 7>^ 3HtK 
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[3^*8- 1] 

2] 

1 *oH] SHHr 1 ^ A o v 7l ^fl 4^ 7fl7> afl^lsl^ ^ 

3] 

*)1 2 sl<H^, #7l <a-^^ #7] jf^n a oH] cfl^i^o.^. afl^sq^ ^ 

[^T 1 * 4] 

tflJjLofl ^H]^ Oj-^; 
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5] 

6] 
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#71 tfs^sJM yfl#^>7l $n ^rt-^ 

3^- ^-^.^S. ^ n>ola S oj.^71. 
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[£ 1] 



10 
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[5E 3b] 
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15- 4c] 




IS. 4e] 

13 11 
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15. 4g] 



13 11 




21-20 



2003/10/20 



IS. 5cl 

13 
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